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1 agcctctact tttctttcaa ctcttcatcc cgatactttc ncgtaacagt ttcttccatt: 
61 aataatacaa gtcctgattt tgcaagaata acccttttta gataaaaata tctatgctaa 
121 taataacacg taaccactca catttaaaaa ggagtgctac catgttacat ccaatcaata 
181 cagaaacccg aggagctttc gacttaaatg gggnctggaa tcttaaatca gattacggca 
241 aaggactgga agaaaagtgg tatgaatcaa aactgacaga caccacacca atggctgtac 
301 cctcctccta taatgatatc ggtgttacga aggaaattcg aaaccatatc ggctatgtat 
361 ggtacgagcg Tigaatttacc gttcctgctt attcaaaaga tcagcgcatc gtcctgcgtm 
421 tcggttcagc aacacataag gctattgcac acgttaacgg agaactagta gttgaacaca 
.481 aaggcggctt ccnaccgctt: gaggcagaaa taaacaacag cttaagagac ggaatgaatc 
541 gtgcaacagt agcggttgat aatacttcag atgattcnac gctcccagtc gggctacata 
601 gtgaaagaca tgaagaagg^ ctgggaaaag tgattcgtaa taaacctaat tctgaccccc 
•661 ctaactatgc aggrttacat cgtcctgtaa aaatttatac aacccctttc acctatgttg 
721 aggatatacc ggccgcaacc gattctaacg gtccaacggg aacagtcacg tatacagttg 
781 attttcaggg tsaggcagaa accgcaaagg ttagtgtagc tgatgaagaa gggaaagtcg 
841 ttgcttcaac tgaaggcctc tctggtaatg ccgagacccc taacgccacc ctttgggaac 
901 ctttaaacac. ccatctctat caaattaaag tcgagccagt aaatgatggt cnaactattg 
961 atgtatacga agagccaccc ggagtitcgaa ccgttgaagt aaacgacggg aaattcctca 
1021 tcaataacaa accattttat tttaaagggt tcggaaaaca cgaggatact ccaataaatg 
1081 caagaggccc caacgaagca tcaaacgtaa tggattccaa tacttcgaaa tggaccggig 
1141 cgaattcctt tcggacggcg caccatccct antctgaaga actgatgcgg ctcgcagatc 
1201 gtgaagggtt agtcgtcata gatgaaaccc cagcagctgg tgtccatttg aactctacgg 
1261 caacgaccgg tccgggcgaa ggttcagaga gagcgagtac tcgggaaaaa atccggacct 
1321 ctgaacatca tcaagacgta ctgagagagc tggtctctcg tgataaaaac cacccctctg 
1381 ccgtcacgcg gtcgatcgca aatgaagcgg ctacggaaga agaaggcgct catgaatacc 
1441 Cuaagccacc agtcgaatr.a acgaaagaat cagatccaca aaaacgccca gttaccarmg 
1501 tcctgtccgc aacggcgaca ccagaaacag ataaagtggc ggagcnaatt gatgtgactg 
1561 cac.tgaatcg atacaacggc -tggcattctig atgggggtga ccctgaagcc gcgaaagtcc 
1621 accttcgcca ggaatt: teat gcgtggaata aacgctgtcc aggaaaacct ataatgataa 
1681 cagagcatgg- ggc"gacaec gtagccggtt tccacgacac tgatccggtt atgcccacag 
1741 aagagcatca ggc r.gaataz taceaagcaa atcatgtagt atccgacgaa tttgagaacr. 
18 01 ctgtcggcga geaggectgg aattttgcag actttgetae aagccagggt gtcatgcgcg 
1361 tccaaggcaa caaaaaaggn gcttccacac gcgaccgcaa accaaaatta gcagcacatg 
1921 tctcccgcga acgctiggaca aacatcccgg attccggtita taaaaaccaa caaaaagcrg 
1981 grrccccaat aggaggecag ctcccccaca Lggatacaac ggccgtaaat caaaaaccc: 
2041 ccccacctcc catacaaaaa tgaagagggc r^taaccctt caaargctat cacaccccci 
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1 MLYPINTETR GVFDLNGVWN FKLDYGKGLE EKWYESKLTD TISMAVPSSY 

51 NDIGVTKEIR NHIGYVWYER EFTVPAYLKD QRIVLRFGSA THKAIVYVNG 

101 ELWEHKGGF LPFEAEINNS LRDGMNRVTV AVDNILDDST LPVGLYSERH 

151 EEGLGKVIRN KPNFDFFNYA GLHRPVKIYT TPFTYVEDIS WTDFNGPTG 

201 TVTYTVDFQG KAETVKVSW DEEGKWAST EGLSGNVEIP NVILWEPLNT 

251 YLYQIKVELV NDQLT IDVYE EPFGVRTVEV NDGKFLINNK PFYFKGFGKH 

301 EDTPINGRGF NEASNVMDFN ILKWIGANSF RTAHYPYSEE LMRLADREGL 

351 WIDETPAVG VHLOTMATTG LGEGSERVST WEKIRTFEHH QDVLRELVSR 

401 DKNHPSWMW SIANEAATEE EGAYEYFKPL VELTKELDPQ KRPVTXVLFV 

451 MATP ETD KVA ELIDVIALNR YNGWYFDGGD LEAAKVKLRQ EFHAWNKRCP 

501 GKPIMITEYG ADTVAGFHD I DP VMFTEE YQ VEYYQANHW FDEFENFVGE 

551 QAWNFADFAT SQGVMRVQGN KKGVFTRDRK PKLAAHVFRE RWTNIPDFGY 

601 KN 



Ertterobacter /Salmonella fi-glucuronidase . 

1 GKLS PTPTAY IQDVTVXTDV LENTEQATVL GNVGADGDIR VELRDGQQQI 

51 VAQGLGATGI FELDNPHLWE PGEGYLYELR VTCEANGECD EYPVRVGIRS 

101 ITXKGEQFLI NHKPFYLfGF GRHEDADFRG KGFD P VLMVH DHALMNWIGA 

151 NSYRTSHYPY AEKMLDWADE HVIWINETA AGGFNTLSLG ITFDAGERPK 

201 ELYS EEAING ETSQQAHLQA IKELXARDKN HPSWCWSIA NEPDTRPNGA 

251 REYFAPLAKA TRELDPTRPI TCVNVMFCDA ESDTITDLFD WCLNRYYGW 

3 01 YVQSGDLEKA EQMLEQELLA WQSKLHRPII ITEYGVDTLA GMPSVYPDMW 

3 51 SEKYQWKWLE MYHRVFDRGS VC 



1 GLSGNVEIPN VILWEPLNTY LYQIKVELVN DGLTIDVYEE PFGVRTVEVN ■ 

51 DGKFLINNKP FYFKGFGKHE DTP INGRGFN EASNVMDFNI LKWIGANSFR 

101 TAHYP YS EEL MPJLADREGLV VIDETPAVGV HLNFMATTGL GEGSERVSTW 

151 EKIRTFEHHQ DVLRELVSRD KNHPSWMWS IANEAATEEE GAYEYFKPLG 

2 01 GAAKELDPXK RPVTIVLFVM ATPETDKVAE L IDVIALNRY NGWYFDGGDL 

2 51 EAAKVHLRQE FHAWNKRCPG KPIMITEYGA DTVAGFHDID PVMFTEEYQV 

3 01 EYYQANHWF DEFENFVGEQ AWNFADFATS QGVMRVQGNK KGVFTRDRKP 
351 XLAAHVFRER RTNTPDFGYK NASHHH 



B 



C 



Staphylococcus bomini fi-D-glucuronidase 
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Staphylococcus warned G-D -glucuronidase 

1 LXTiTiHPITTG TRGGFALYGX XNLMLDYGXG LTDTWTXSLL TELS RLWLS 

51 WTTHXLTGEX PAISILWPNS ELTVSXLYXG SLXSSSXLCS SLTXHWTCQ 

101 XVTLXVDHTG LIXXFEFMST TCCXXDELVT GTLAXILYHX ILPHGLYRKR 

151 HEXGLGKXNF YXLHFAFFXY AXLXRTVXMY XNL. VRXQD I X VVTXXHXXXX 

201 TVEQCVXXNX KIXSVKITIL DENDHAIXES EGAKGNVTIQ NPILWQPLHA 

251 YLYNMKVELL NDNECVDVYT ERFGIRSVEV KDGQFL.INDK PFYFKGFGKH 

301 EDTYXNGRGL NESANVMDIN LMKWIGANSF RTSHYPYSEE MMRIADEQGI 

351 WIDETTXVG IHLNFMXTLG GSXAHDTWXE FDTLEFHKEV IXDLIXRDKN 

4 01 HAWWMWXFG NEXGXNKGGA KAXFEPFVNL AGEKDXXXXP VTIVTIKXAX 

451 RNVCEVXDLV DWCLXXXXG WYXQSGDLEG AKXALDKEXX EWWKXQXNKP 

501 XMFTEYGVDX WGLXXXPDK MXPEEYKMXF YKGYXKIMDK 



Thermo toga maritime! fi-glucuronidase 

1 MVRPQRNKKR FILILNGVWN LEVTSKDRPI AVPGSWNEQY QDLCYEEGPF 

51 TYKTTFYVPK XLSQKHIPX.Y FAAVNTDCEV FLNGEKVGEN HIEYLPFEVD 

101 VTGKVKSGEN EIiRWVENRL KVGGFPSKVF D S GTHTVGF F GSFPPANFDF 

151 FPYGGIIRPV LIEFTDHARI LDIWVDTSES E PE KKLGKVK VKIEVSEEAV 

201 GQEMTIKLGE EEKKIRTSNR FVEGEF ILEN ARFWSLEDPY LYPLKVELEK 

'251 DEYTLDIGIR TISWDEKRLY LNGKPVFLKG FGKHEEFPVL GQGTFYPLMI 

■3 01 KDFNLLKWIN ANSFRTSHYP YSEEWLDLAD RLGILVIDEA PHVGITRYHY 

351 NPETQKIAED NIRRMIDRHK NHPSVIMWSV ANEPESNHPD AEGFFKALYE 

401 TANEMDRTRP WMVSMMDAP DERTRDVALK YFDIVCVNRY YGWYIYQGRI 

451 EEGLQALEKD IEELYARHRK PIFVTEFGAD . AIAGIHYDPP QMFSEEYQAE 

501 LVEKTTRLLL KKDYI IGTHV WAFADFKTPQ NVRRPILNHK GVFTRDRQPK 

551 LVAHVLRRIiW SEV 
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Staphylococcus p -glucuronidase 



Me tLeuTyrProI 1 eAsnThrGluThrArgGlyValPheAspLeuAsnGl 
1 ATGTTAT AT C CAAT CAAT ACAGAAAC C CG AGG AGTTTTTG ATTT AAATGG 

yValTrpAsnPheLysLeuAspTyrGlyLysGlyLeuGluGluLysTrpT 
51 GGTCTGGAATTTTAAATTAGATTACGGCAAAGGACTGGAAGAAAAGTGGT 

yrGluSerLysLeuThrAspThrlleSerMetAlaValProSerSerTyr 
101 ATGAATCAAAACTGACAGATACCATATCAATGGCTGTACCTTCCTCCTAT 

AsnAspIleGlyValThrLysGluIleArgAsnHisIleGlyTyrValTr 
151 AATGATATCGGTGTTACGAAGGAAATTCGAAACCATATCGGCTATGTATG 

pTyrGlxjArgGluPUeThrValProAlaTyrLeuLysAspGlnArglleV 
201 GTACGAGCGTGAATTTACCGTTCCTGCTTATTTAAAAGATCAGCGCATCG 

alLexiArgPheGlySerAlaThrHisLysAlalleValTyrValAsnGly 
251 TCCTGCGTTTTGGTTCAGCAACACATAAGGCTATTGTATACGTTAACGGA 

GluLeuValValGluHisLysGlyGlyPheLeuProPheGluAlaGluIl 
301 GAACTAGTAGTTGAACACAAAGGCGGCTTCTTACCGTTTGAGGCAGAAAT 

eAsnAsnSerLeixArgAspGlyMetAsnArgValThrValAlaValAspA 
351 AAACAACAGCTTAAGAGACGGAAtGAATCGTGTAACAGTAGCGGTTGATA 

snl leLeuAspAspSerTiirLeuProValGlyLeuTyrSerGluArgHi s 
401 ATATTTTAG ATGATTCTACGCTCCCAGTTGGGCTATATAGTGAAAGACAT 

GluGluGlyLeuGlyLysVallleArgAsnLysProAsnPheAspPhePh 
451 GAAGAAGGTTTGGGAAAAGTGATTCGTAATAAACCTA^'TTTTGACTTCTT 

eAsnTyrAlaGlyLeuHisArgProValLysIleTyrThrThrProPheT 
501 TAACTATGCA.GGCTTACZATCGTCCTGTAAAAATTTATACAACCCCTTTTA 



hrTyrValGluAspIleSerValValThrAspPheAsnGlyProThrGly 
551 CCTATGTTGAGGATATATCGGTTGTAACCGATTTTAACGGTCCAACGGGA 

ThrValThrTyrThrValAspPheGlnGlyLysAlaGluThrValLysVa 
601 ACAGTTACGTATACAGTTGATTTTCAGGGTAAGGCAGAAACCGTAAAGGT 



651 



lSerValValAspGluGluGlyLysValValAlaSerThrGluGlyLeuS 
TAGTGTAGTTGATGAAGAAGGGAAAGTTGTTGCTTCAACTGAAGGCCTCT 



g^Buronidase genes, gene 
products and uses thereof 

Inventor(s): JEFFERSON ET AL. 
DOCKET NO . : 0765 18-0150 

FIGURE 4B 

erGlyAsnValGluIleProAsnVallleLeuTrpGluProLeuAsnThr 
701 CTGGTAATGTTGAGATTCCTAACGTTATCCTTTGGGAACCTTTAAATACC 

Tyr LeuTyrGlnl leLy sValGluLeuValAsnAspGlyLeuThr I leAs 
.751 . TATCTCTATCAAATTAAAGTTGAGTTAGTAAATGATGGTCTAACTATTGA 

pValTyrGluGluProPheGlyValArgThrValGluValAsnAspGlyL 
•801 TGTATACGAAGAGCCATTTGGAGTTCGAACCGTTGAAGTAAACGACGGGA 

y s PheLeu I leAsnAsnLy s ProPheTyr PheLy sGlyPheGlyLy sHi s 
851 AATTCCTCATTAATAACAAACCATTTTATTT^ 

GluAspThrProIleAsnGlyArgGlyPheAsnGluAlaSerAsriValMe 
901 G AGG AT ACTC CAAT AAATGG AAG AGG CTTT AATG AAG CATGAAATGTAAT 

tAspPheAsnlleLeuLysTrpIleGlyAlaAsnSerPheArgThrAlaH 
951 GGATTTTAATATTTTGAAATGGATCGGTGCGAATTCCTTTCGGACGGCGC 

isTyrProTyrSerGluGluLeuMetArgLeuAlaAspAr-gGluGlyLeu 
1001 ACTATCCTTATTCTGAAGAACTGATGCGGCTCGCAGATCGTGAAGGGTTA 

ValVallleAspGluThrProAlaValGlyValHisLeuAsnPheMetAl 
1051 GTCGTCATAGATGAAACCCCAGCAGTTGGTGTTCATTTGAACTTTATGGC 

aThrThrGlyLeuGlyGluGlySerGluArgValSerThrTrpGluLysI 
1101 AACGACTGGTTTGGGCGAAGGTTCAGAGAGAGTGAGTACTTGGGAAAAAA 

leArgThrPheGluHisHisGlnAspValLeuArgGluLeuValSerArg 
1 15 1 TCCGGACCTTTGAACATCATCAAGATGTACTGAGAGAGCTGGTTTCTCGT 

AspLysAsnHisProSerValValMetTrpSerlleAlaAsnGluAlaAl 
1201 GATAAAAACCACCCCTCTGTTGTCATGTGGTCGATTGCAAATGAAGCGGC 

aThrGluGluGluGlyAlaTyrGluTyr PheLy sProLeuValGluLeuT 
1251 TACGGAAGAAGAAGGCGCTTATGAATACTTTAAG C CATTAGTTGAATTAA 

hrLysGluLeuAspProGlnLysArgProValThrlleValLeuPheVal 
1301 CGAAAGAATTAGATCCACAAAAACGCCCAGTTACCATTGTTTTGTTCGTA 

MetAlaThrProGluThrAspLysValAlaGluLeuIleAspVallleAl 
1351 ATGGCGACACCAGAAACAGATAAAGTGGCGGAGTTAATTGATGTGATTGC 

aLeuAsnArgTyrAsnGlyTrpTyrPheAspGlyGlyAspLeuGluAlaA 
1401 ATTGAATCGATACAACGGCTGGTATTTTGATGGGGGTGATCTTGAAGCCG 



WO 00/55333 6/41 



WO 00/55333 



7 / 41 



G^fcjRONIDASE GENES, GENE 
prIPucts AND USES THEREOF 
Inventor(s): JEFFERSON ET AL. 
DOCKET NO.: 076518-0150 



FIGURE 4C 



laLysValHisLeuArgGlnGluPheHisAlaTrpAsnLysArgCysPro 
1451 CGAAAGTCCACCTTCGTCAGGAATTTCATGCGTGGAATAAACGCTGTCCA 

GlyLysProIleMetlleThrGluTyrGlyAlaAspThrValAlaGlyPh 
1501 GGAAAACCTATAATGATAACAGAGTATGGGGCTGATACCGTAGCTGGTTT 

eHi s Asp 1 1 eAspP r o Va lMe t PheThrGluGluTy rG 1 nVa IGluTyrT 
1551 TCATGATATTGATCCGGTTATGTTTACAGAAGAGTATCAGGTTGAATATT 

yrGlnAlaAsnHisValValPheAspGluPheGluAsnPheValGlyGlu 
1601 ACCAAGCAAATCATGTAGTATTTGATGAATTTGAGAACTTTGTTGGCGAG 

GlnAlaTrpAsnPheAlaAspPheAlaThrSerGlnGlyValMetArgVa 
1651 CAGGCCTGGAATTTTGCAGACTTTGCTACAAGC CAGGGTGTCATGCGTGT 

IGlnGlyAsnLysLysGlyValPheThrArgAspArgLysProLysLeuA 
1701 TCAAGGTAACAAAAAAGGTGTTTTCACACGCGACCGCAAACGAAAATT^ • 

laAlaHisValPheArgGluArgTrpThrAsnlleProAspPheGlyTyr 
1751 CAGCACATGTTTTCCGCGAACGTTGGACAAACATCCCGGATTTCGGTTAT 



1801 



LysAsn 
AAAAAT 
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FIGURE 4D 



Enterobacter/Salmonetia fi-glucuronidase gene 

CATTGGGGAAACTTTC CC C CACAC CTACTG CG TATATTCAGGATGTTACG 
GlTO'lTACTGATGTl'lTCGAAAATACTGAACAGGCGACCGTAACTGGGGA 
ATGTGGGGGCTGATGGTGATATTCGGGTTGAG CITCGCGATGGG CAGCAA 
CAAATAGTGGCACAAGGG CT GGGGGC CACAGGTATATTTGAACTGGATAA 
TCCTCATCTTTGGGAACCAGGTGAAGGGTATTTGTACGAGCTGCGGCT 
CCTGCGAAGCCAATGGTGAGTGTGACGAATATCCAGTACGTGTCGGTATC 
CGTTCCATTACGGNTAAGGGTGAG CAGTTTTTGATTAACCACAAAC CGTT 
TTATTTAAC C C G GTTTTG GT CGACATGAAGATGCAG ATTTTC GC GG CAAA 
GGTTTCGACCCGGGTGTTGATGGTTCACGACCACGCGTTGATGAACTGGA 
TTGGGCTAACTC CTATCGCACGTC CCACTACC CTTACGCGGAAAAGATGC 
TCGATTGGGCTGATGAGCACGTATCGTAGTGATTAATGAAACCGCGGCGG 
GTGGCTIU'AACACTTTATCGTTGGGAATCACTTTTGACGCAGGCGAAAGA 
C CTAAAGAACTT CTACAG CGAAGAGG CGATTAAT GG C GAGAC TTCAGCAG 
G CT CACTTG CAGGC TATAAAAGAG CTTATTG C C C GGGATAAAAAC CAT C C 
AAGTGTAGTGTGTGGAGTATTG CCAATGAG CCCGACACCCGTCCAAATGG 
AG C CAGAGAGTACTTTGCGCCTTTAG CTAAGGCCACT C GTGAACTGGATC 
CGACACGTCCGATTAC CTGCGTAAACGTGATGTT CTGCGATGC CGAAAGC 
GACACC^TCACCGACCTGTTCGACGTGGTTTGTCTGAATCGCTATTACGG 
CT GGTATGTG CAATCAGGTGATTT GGAAAAAG CAGAACAGAT G CTGGAGC 
AAGAACTG CT GG C CTG G CAGT CAAAACT ACAT C G C C CAATTATTATTAC G 
GAATAC GGTGTCGATACGCTGG CAGGAATG C C CTCGGTTTATCC CGACAT 
GTGGAG TGAAAAGTAC CAGT GAAATGGCTTGAAATG T ATCAC CGTG TCTT 
TGACCGGGGGAGCGTTTGCAAGCGCNAAGCTTAGTTAACACCGGNGGTAC 
CGATCACGCGTNAGGCGCCKCCCATGGNCATATGNGCTAGCNTGCGGCCG 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 



o 9 9 ^r^mm^-'--- 

WO 00755333 W Q l a\ fHfcURONIDASE GENES, GENE 

WO 00/53333 W 9/41 PRODUCTS AND USES THEREOF 

Inventor(s): JEFFERSON ET AL 
DOCKET NO.: 076518-0150 

FIGURE 4E 



CNATGCATTCTGCAGCGATCGCA.GCTGAGTACACGAGCTCACCCGCGGAG 1250 

TCGACAAGATCCAAGTACTACCCGGGNATACGTAACTAGTGCATGCTCGC 1300 
GAAATATTTAGG CCTTATCGAATTAAT .1328 

Pseudomonas fi-D-glucuronidase 

CITGCTGGACNACNGTTISIAGGATT^ 5 0 

TGACCNAACTATCACGCCGGNCGTGCANGCTTGGACCGCGACATTNCCTG 100 

ACANGNGAAANACTCCGCCATATCCATCTTTGCTGGC CCAACAGTGAGTT 15 0 

NACWGTNNCGNACNNrNNGANGGATCAGT CNTTNANNTT 200 

CTNC GCTAACATAACATGTN G CATAT GT CAATNAATNACG CTGGN C GTGG 250 

ANCNCAC CGG G CTNATTCGNTGI^ATTC GAATT 300 

NTGCACGNTGGNAAANAATTGCGTNACAGGGACI"ITGGCCNCTTCCTAAA 350 

CCATNG CATC CTCC CNATGGGCTGTACACGAATGNG C CCCCAAAANGGCN 400 

TTCAGAAAGG CAATTTNTAACAAGG CNGANITITTGACTi'I^LU'CAAC TATG _450 

CAGNNCTGCAC C GGACGCTGAAAATGTACANGAC CCTGGG TACG TNCNAC 500 

CAAGACATNNAAGTNGT GAC CGACT C CATT GTNCTAAC CGGGACTGTAC C 550 

TATAATGCGGACTATCANGG CAATGCATGACGTNGAANCGACACAC CAGG 600 

ATKA.GGAAAACAANTGGTGGNANCNCAC CANGCCATGATTGTCACGITIT 650 

GTTAGCNTNGANACNAATTCKA.TTGCTTTNTTA CTTNTTANATNAG C CT 700 

NTTTANATTACAOT7TCTNANTGAGACTGT 73 0 

Salmonella fi-glucuronidase 

NCTCATGACCCNCCCNTTTmGTANCNTNTTTC^ 5 0 

TCACNAC2^GGANNCGGGGNGGGTTCGNNCTCTATGG CNCGNGGAACNNN 100 ' 

ATGNTGGNCNACN G TTNANGAC TGACAGACAC GTGGAG CTAAAG CTTG CT 15 0 
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GNGAAAAGC C CG CCAT AT C CAT ACTGTG CTGG C C CAACANTGAG TTCACN 
GTCGTCGNACTNTATGANGGATCACCTGTATCGANCTCCNTTNATN^ 
NCAGCTAAC^TAACTGTGNGCATATGTCAATGNATGACCTGGTCGGTGNA 
NCACACCGGGCGTNATTGNTGNl^TTCGAATT^ 

TGCANGNTGGAATGAATCTGGGGG CCAGGGACTTTGGCCANCTTCCTNAA 

C CATTCGCANCCTCCC CCAGTGGGCTTGTACACNATTGNG CC CCAAAAAG 

GCNTCAGATAGG CATTTTGACAAGCTCCANNTTAACTTTTTCAACTATGC 

NGNCCTGCACCGGACGCTGAAAAANGTACANGANCCTTGTACGTTCCACC 

AAGANATTTAAG GTGT GAC C CACNTC CATTTT C CTAACNG GACTGTGACT 

NATAAAGGNT GAC CNTTCANGGACACATTG CAATGAC C CTTTNAAACG GA 

ANAACCCCCGGNTTAAAGGAAAAACAAATTTGGTTGGG^CVGTCCA^^CCAA 

GGGCCAATTANTTGTTNCNCGGGGGANTAAANCCCCCNCCAATCGATCTT 

CGAAATTTAAACAGCGCTCCGGCCGCCACGTGCGAATTCCGATATCGGAT 

GAGGCCAG CG CNAAGCTTAGTTAACACC GGNGGTAC CGAT CACG CGTNAG 

GCGCOTCCCATGGNCATATGNGCTAGCl^GCGGCCGC^ATGCATTCTGCA 

GCGATCGCAGCTGAGTACACGAGCTCACCCGCGGAGTCGACAAGATCCAA 

GTACmCCCGGGl^TACGTAACTAGTGCATGCTCGCGAAATATTTAGGCC 

TTATCGAATTAA 

Staphylococcus warneri fi -glucuronidase 

TANANCTTGTNT CTGCTGCAC C CNATCACGACAGGGACCCGGGGNGGGTT 
C GCG CT CT AT GG CN CGNG GAACTTAATG CTGGACTACGGTTN AGGACTGA 
CAGACACGTGGACTNAAAGCTTGCTGAC CGAACTATCACGACTGGTCGTG 
C TAAGTTGGAC CACACATTNCCTGACAG GG GAAANAC C CG C CAT AT C CAT 
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CTTGTG GC C CAACAGTGAGTTAAC CG TG T C GANCTTATATGANG GAT CAC 250 
TGNATTCGAGCTCOTrCTTATGTTCTTCG 300 
TGTCAATANGTGACNCTGGNCGTGGATCACAC CGGGCTNATTGNTGNATT 350 
CGAATTTATGTCAACAACIU'GITGCANGNTGGATGAATTGGTNACAGG^ 400 
C TTl'GG C CAN CATC CTATAC CATNG CAT C CTT C C C CATGG G CTTTAC C GA 450 
AAGCGCCACGAAAANGGC CTCGGAAAAGNCAATTTTTAC 500 
TGO^TTTTTCAANTATGCNGANCTGNAC CGGACGGTNAKAATGTACANGA 550 
ACCTTGTACGTCNN CAAGACATTTAGGTTGTGACCGNTTAGCATNAGCNG 600 
TNNTAAACAGTAGAACAATGTGTGANCCNTA^ 650 
TAAAATCACGATTCTGGATGAAAATGAT CATG CAATANC C GAAAG C GAAG 700 
G CGCTAAAGG CAATGTAACTATTCAAAATC CTATATTGTGGCAACCTTTA 750 
CATG C CTATTTATACAATATGAAAGTAGAATTAC T CAAC GATAATGAGTG 800 
TGTAGATGTTTATACAGAACGTTTCGGTATTCGATCTGTNGAAGTGAAGG 850 
ATGGACAGTTTTTAATTAATGACAAAC CATTTTATTTCAAAGGTTT CGGT 900 
AAACAT GAAGAT AC CTATTAAAATGGTC GAGG CTTAAACGAATCAG C CAA "950 
C GTCATGGACAT CAACTTAATGAAAT GG ATAG GT GCT AATT CATTTAGAA 1000 
C CTCTCATTACC CATATTCAGAAGAAATGATG CG TTTAGCAG ATGAACAA 105 0 
G GTATTGTAGTGATAG AT GAGACAACAN GTGT C GGTATACAT CTTAATTT 1100 
TATGGNNACCTTAGGTGG CT CCNTTGCACATGATACATGGAANGAATTTG 115 0 
ACACT CT C GAGTTT CATAAAGAAGTCAT A2>IAAGACTT GATTGNGAGAGAC 1200 
AAGAATCATGCATGGGTAGT CATGTGGTNATTTGGCAATGAG CNAGGGTN 125 0 
AAATAAAG GGGG TG CTAAAG CATNCTTTGAGC CATTTGTTAATTTAGCAG 1300 
GTGAAAAAGATNNTaSTGNNTNGCC CAGT GACTAT CGTTACTATATTAN CT 1350 
G CNNANCGAAAT GTAT GTGAAGTTNNAGATTTAG T C GATGTGGTTTGT CT 1400 



C WO 00/55333 . 




o 9 9 swBiPmi AASK6B-i 

C^^BURONIDASE GENES, GENE 



12 / 41 



PlUDUCTS and uses thereof 

Inventor(s): JEFFERSON ET AL. 



DOCKET NO.: 076518-0150 



FIGURE 4H 



NNNl^GNNNNTANGGTTGGTATO 1450 



AAGCC^TNATGTTTACAGAGTATGGTGTGGATANNGTTGTAGGTTTACA 1550 
NNCGATNC CTGATAAAATG CNNC GAGAAGAGTATAAAATGAGN T1TTATA 1600 
AAGGITTAIT^TAAAATTATGGATAAACGATCGCAGCTGAGTACACGAGCT 1650 
CAC C CGCGGAGT CGACAAGATC CAAGTACTAC C C GGGNATAC GTAACTAG 1700 



Staphylococcus homini fi-glucuronidase gene 

TGTGGGNCTTTGTTC CTTGNTCAG CTC C C CAACGGCTTGAAGTACT CGTA 5 0 

CGCGCCCTCTTCCTCAGTCGCCGCCTCGTTGGCGATGCTCCACATCACGA 100 

CGCTTGGATGGTTCTTGTCACGAGACACCAGTTCACGGAGAACGTCTTGA 150 

TGGTGCTCAAACGTCCGAATCTTCTCCCAGGTACTGACGCGCTCGCTGCC 200 

TTCGCCGAGTCC CGTGGTGG CCATGAAGTTGAGGTG CACG CCAACTGCCG 250 

GAGTCTCGTCGATCACGACCAGACCCTCGCGATCCGCAAGACGCATCAAC 300 

TCTTCAGAGTACGGATAGTGTG CGGTC C GGAAGCTGTTGG CG C CGATC CA 35 0 

TTTGAGGATATTGAAATCCATCACATTG CTCGCTTCGTTAAAGCCACGGC 4 00 

CGTTGATAGGAGTGTCCTCATGTTTGCCAAAGCCCTTGAAGTAGAACGGT 45 0 

TTGTTGTTGATGAGGAACTTGCCGTCGTTGACTTCACGGTCCGCACGCCG 500 

AACGGCTCTT CATAGACATCGATGGTCAAGTC CCGT CGTTCACCAGTT CC 550 

ACTTTGATCTGGTAGAGATACGTGTT CAAGTGGTTC C CAGAGGATGACAT 600 

TC GGAATCTT CAC G TTAC CG CT CAAG C C 62 9 



AACNAG CA-TTAGATAAGGAGITTAGNC GAATGGTGGAAANGACAACNAAAT 



1500 



T G CATG CT C G C GAAATATTTAG G C CTTATC GAATTAAT 



1739 
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Thermotoga maritima fi-glucuronidase 

ATGGTAAGAC CGCAACGAAACAAGAA(^GATTTATTCTEA.TCTTGAATGG 5 0 
AGTTTGGAATCTTGAAGTAACCAGCAAAGAC^GACCAATCGCCGCT 100 
GAAG CTGGAATGAG CAGTAC CAGGAT CTGT GCTACGAAGAAGGAC C CTT C 150 
. AC CTACAAAAC CAC CTTCTACGTT C C GAAGNAACTTT CACAAAAACACAT 200 
CAGACTTTACTTTGCTGCGGTGAACACGGACT 250 
GAGAGAAAGT GGGAGAGAAT CACATTGAATAC CTTC C CTT CG AAGTAGAT 3 00 
GTGACGGGGAAAGTGAAATCCGGAGAGAACGAACTCAGGGTGGTTGTTGA 350 
GAACAGATTGAAAGTGGGAGGATTTC CCTCGAAGGTTCCAGACAGCGGCA 400 
CTCACACC GTGGGATTTTTTGGAAGTTTTC CACCTG CAAACTTCGACTTC 450 
TTCCCCTACGGTGGAATCATAAGG CCTGTTCTGATAGAGTTCACAGA^ CA 500 
CGCGAGGATACTCGACATCTGGGTGGACACGAGTGAGTCTGAACCGGAGA 550 
AGAAACTTGGAAAAGTGAAAGTGAAGATAGAAGTCTCAGAAGAAGCGGTG 600 
GGACAGGAGATGACGATCAAACTTGGAGAGGAAGAGAAAAAGAT^ 650 
ATCCAACAGATTCGTCGAAGGGGAGTTCATCCTCGAAAACGCCAGGTTCT 700 
GGAG C CTC GAAGAT C CATAT CTTT AT C CTCT CAAGGTGGAACTT GAAAAA 750 
GACGAGTACACT CTGGACAT C GGAAT CAGAAC GATCAG CTGGGAC GAGAA 800 
GAGGCTCTATCTGAACGGGAAACCTGTCTTTTTGAAGGGCTTTGGAAAGC 850 
ACGAGGAATT C C C C GTT CTGGGG CAG GG CACCTTTTAT C CATTGATGATA 900 
AAAGACTT CAAC CTT CTGAAGT GGAT CAAC GC GAATT CTTTCAGGAC CTC 950 
T CACTATC CTTACAGTGAAGAGTGG CTGGATCTTG C C GACAG ACTC GGAA 1000 
TC CTTGTGATAGACGAAG CC CCGCACGTTGGTATCACAAGGTAC CACTAC 1050 
AATC C C GAGACT CAGAAGATAG CAGAAGACAACATAAGAAGAATGATC GA 1100 
CAGACACAAGAACCATCCCAGTGTGATCATGTGGAGTGTGGCGAACGAAC 1150 
CAGAGT C CAAC CATC CAGAC GCGGAGGGTTT CTT CAAAG C C CTTTATGAG 1200 
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ACTG C CAATGAAATGGAT CGAACACG C C C C GTTG TCATGG TGAG CATGAT 1250 
GGACGCAC CAGACGAGAGAACAAGAGACGTGG CGCTGAAGTACTTCGACA 1300. 
T C GTCTGTGTGAACAG GTACTA.CG GCTGGTACAT CTAT CAGGGAAGGATA 1350 
GAAGAAGGACTT CAAG CT CTGGAAAAAGACATAGAAGAGCTCTATG CAAG 1400 



GCACAGAAAG C C CAT CT1TGTCACAGAATT CGGTGC GGACGC GATAGCTG .1450 
GCATCCACTACGATCCACCTCAAATGTTCTCCGAAGAGTACCAAGCAGAG 1500 
CTCGTTGAAAAGACGATCAGGCTC CTTTTGAAAAAAGACTACATCATCGG 1550 



AACACACGTGTGGGCCTTTGCAGATTTTAAGACTCCTCAGAATGTGAGAA 1600 



GACCCATTCTCAACCACAAGGGTGl-l'lU'CACAAGAGACAGACAACCCAAA 1650 



CTCGTTGCTCATGTACTGAGAAGACTGTGGAGTGAGGTT 



1689 
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BGUS MLYP INTETRGVFDLNGVWNFKLDYG KGLEEKWYESKLTDT ISMAVP 47 

HGUS I^LQGGMLYPQESPSR£CKELDGLWSFRADFSDNRRRGFEEQWYRRPLWESG 60 

EGUS MLRPVETPTREIKKLDGLWAFSLDREN CGIDQRWWESALQESR AIAVP 4 8 

BGUS _ SSYNDIGVTKEIRNHIGYVWYEREFTVPAYLKD QRIVLRFGSATHKAIVYVNGELVV 104 

HGUS " SSFNDISQDWRLRHFVGWVWYERE^ILPERWTQDLRTRVVIJ^IGSAHSYAIVWVNGVD^ 120 

EGUS GS FND Q FAD AD I RNYAGNVWYQREVF IP KG WAG QR I VLRFDA VTHYGKVWVNNQE VM 105 

■ BGUS EHKGGFLPFEAEINNSLRDG MNRVTVAVDNILDDSTLPVG- LYSERHEEGLGKVIR IS 9 

HGUS EHEGG YL P FEAD I SNL VQ VG PLP S RLR I T I A INNTLTPTTL P PGT I QYLTDTS KYP KG YF 180 

EGUS EHQGGYTPFEADVTPYVIAG K^WITVCVNNELNWQTIPPG- -MVITDENGKKK 15 7 

BGUS -NKPNFDFFTTYAGLHRPVKIYTTPFTYVEDISVVTDFNGPT- -GTVTYTVDFQG-KAETV 215 

HGUS VQNTYFDFFNYAGLQRSVLLYTTPTTYIDDITVTTSVEQDS--GLVNYQISVKGSNLFKL 23 8 

EGUS - QSYFHDFFNYAGIHRS VMLYTTPNTWVDD ITVVTHVAQDCNHAS VDWQVVANG DV 212 

BGUS KVSWDEEGKWASTEGLSGNVEIPNVILWEP LNTYL YQ I KVEL VNDGLT ID 267 

HGUS EVRLLDAENKWANGTGTQGQLKVPGVSLWWPYIjMHERPAYIjYSLEV 29 8 

EGUS SVELRDADQQWATGQGTSGTLQWNPHLWQP GEGYLYELCVTAKSQTEC D 263 

BGUS VYEEPFGVRTVEVNDGKFLINNKPFYFKGFGKHEDTPINGRGFNEASNVMDFNILKWIGA 327 

HGUS FYTL P VG I RTVA VTKS QFLINGKP FYFHG VNKHED AD I RGKG FD WPL I>VKD FNLLRWLGA 35 8 . 

EGUS IYPI^VGIRSVAVKGEQFLINHKPFTFTGFGRHEDADLJ^G 323 

BGUS NS FRTAHYP YS E E ttMRLADREGL VV ID ETP A VG VHLNFMATTGLGEGS ER VS TWEK I R - - 385 

HGUS NAFRTSHYPYAEEVMQMCDRYGIWIDECPGVGLAX, P QFFNNV 401 

EGUS NSYRTSHYPYAEEMLDWADEHGIVVIDETAAVGFNLSLGIGFEAGNKPKELYSEEAVNGE 383 

BGUS TFEHHQDVLRE LVS RD KNHP S WM WS I ANE AATE E EGAYE YFKP L VE LTKE LD PQKR P VT 44 5 

HGUS SLHHHMQVMEEVVRRJDKNHPAVVMWSVANEPASHLESAGY^ 460 

EGUS TQQAHLQAIKELIARDKNHPSVVMWSIANEPDTRPQGAR£YFAPLAEATRKLDPT-RPIT 44 2 

BGUS IVLFVMATPETDKVA£LIDVIAI*^^lYNGVfYFDGGDLEAAKVHLRQEFHAWNKRCPGKPIM 505 

HGUS FVS- -NShTYAADKGAPYVDVICLNSYYSVfYHDYGHIjELIQLQLATQFENWYKKYO^ 517 

EGUS CVNVMFCD AHTDT I SDLFD VLCLNR YYGWYVQ S GDLET AEKVLE KE LLAWQE KLH - Q P 1 1 501 

BGUS I TE YGADTVAG FHD ID PVMFTEEYQVE YYQANHVVFD - - E F ENFVG E QAWNFAD FATS QG 563 

HGUS QSEYGAETIAGFHQDPPLMFTEEYQKSLLEQYHLGIJ>pKI^^ 577 

EGUS ITEYGVDTIjAGLHSMYTDMWSEEYQCAWLDMYHRVFD - - RVSAWGEQVWNFADFATSQG 559 

BGUS VMRVQGNKKGVFTRDRKP KLAAHVFRERWTN I PD FGYKN 602 

HGUS PTRVIiGNKKG I FTRQRQPKS AAFLLRERYWKI AN - ET 613 

EGUS IUIVGGNKKGIFTRDRKPKSAAFLLQKRWTGMNFGEKPQQGGKQ603 
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MVDl»TSCV?INTETKGVFDljNGVWNFKI.OYG-KGLEEKtrYESKl.TOT I SMAYFSSY 

1-X I~LJ-£P I TTGTRGG FAI; YGXX NLML D YG - XG LT DTWTXS LLTZLS RLVVLSWT 

MWP.QRNKXRFIULNGWNLEVTSK D-RPIAVPGSV 

MtRPVETPTREI KXLDGLVAFS LORENCG I OQRWVESALQZSRAIAyPGSF 



52 
3 to 



51 



staphylococcus . 
Scaph_ho»i i 
Scaph__warn: 
Thermocoga: 
Enb/Salmon: 
E coil : 



N Dt GVTXEI R*0-CEG YWYEREFTVP AYLKDQR- - I VLRFGSATHKAI yYVNGEt.VV 

THX-LTCBt-PArslLWPNSELTVSXLYXGSLXSSSXLCSSLTXHWlCQXVTLXV 
NEQ YQD LCYEEGP FT YKTTFYVP KXLSQKH I RLYFAAVNT DCEVF LMG EKVG 

N DO FA DAD I RNYAGNWYQREVF1P KGVAGQR- - 1 VUIFDAVTKYGKWVNNQEVM 



106 
88 



Staphylococcus* 
S tap h_honii : 

Staph tfscn: 

The rmoCog a : 
Enb/ Salmon : 
E coll : 



SHKGGFLPF^AEIN-NSLRDGMNRVTYAVDNIIiDOSTLPVGLYSERHEEGLGKVIR 

jjOTGLIXXTCFMS-TTCCXXDELVTGTJ^AX"IEY10CI t^HGLYRKRHEXGI^iKXNF 
SNHIEYI^E^DVTGKVKSGENELRVVyEN-RIKVGGFPSKVPDSGTHTVGFFGSF 

BKQGG YTP IEAOVT PYVIAGKSVRI TVCVNNE LNVQT 1 PPGMVI T DENG KKK 



164 



160 
143 



1S7 



Staphylococcus . 
Scaph_homi : 
Staph_wacn: 
Th« cmocoga; 
Enb/Salmon : 
E coli : 



NKPNFPETTJYAGPOtPVKIYTTPPTYyEi^ S^Vj^DFNGP TGTVTYTVDFQGKA 



YX LHFAFEXYAX IXHTTKMYX - N LVRXQflg -3 
PPANFOFffPYGGIIRPVLIEITOHARIL^ 



-GKI^PTPTAYTQ^yTQXgDVI.EN- - 
QS YFHOETTvTYAG IHRSVMtYTTPNTWVDCTTflvSHVAQP- - 



t-HX XX-TVEQCVXXn- 

[3S ES EP EX3CU3 KVKVKI EV S EEA 



- T EQATVLG1SVGADG 
- CNHASV OVfrVVANG 



217 

206 
199 
37 
210 



Staphylococcus 

Staph homo. 

Staph warn 

Th«rmotogj 
Enb/Salmon 
E_coU 



ET yi^sBv^EEGIOWAST 

KIXSVXfjTSl4jjENDHAIXES 
VGQE^irnK^G^EEKKXRTSNR 

O ijl^ESRiSGQQC'XVAQG 

o Ms3e£;r£a DOOVVATG 




ICVWMLTI 
IIVUDGITI 
LNDNECV 

XiEKD 

CEAN-GEC 
AXSQ-TEC 



271 
35 

262 

251 
89 

262 



Staphylococcus 
Staph_hoim 
Staph_wtn 
The r mo tog a 
Enb/ S a Imon 
E_coli 




OG 

lEVNDG 
EVKDG' 
iSVDEKRL 
XJCGEQs 






I 


327 






91 






317 


L. 


i 


306 






145 




: 


318 



Staphylococcus 
3 C»ph_homi * 
Staph_waen: 
Thecmotoga: 
Enb/Salmon: 
E coli i 




gNFMATTGLGEGSER 
gNFMAXTGUGEGSER 

SNFMXT LGGSX A 

R v 

SLGITFDAGERPKE 
ISLGIGFEAGNKPKE 



382 

146 

369 

348 . 

201 

373 



Staphy lococcus. 
S taph__homi : 

Staph warn: 

The cnotoga: 
Enb/Salmon: 
E_coU : 



jtfsJfcrgKXRTFE- 
iVSjJvujKXRTFE- 
HoSpVXEFDTUS- 

hynpGtqkiae ON 

BY3E@AX^GETSQQA«jLC!, 
j&YgEaAlfNGET -QQA£iL*QA(j 



— HgjQC 




435 

199 
422 
39B 
2S7 
4 28 



Staphylococcus . 

S taph_hoaii j 
Staph_warn: 
Th« etna tog a : 
Enb/Salmon: 
E coli : 



VELTKglJJ 


PQXg 


GGAAxffifl 


EXIQi 


VNLAGtoKH 




yetanSmb 




akatkSlA 




AEATHXxfl 


P-Tli 



lUVMAT PETgxSAlgJl 

Slfvmat — petExsaS* 1 

ST I UOX- -RNVCEiSxSfV 
ISMMDAP DERTRtTVALKYF 
WVMFCO - - AESfflTgTgjF 
1FCD- -AHT|^THS™F 




489 
253 
476 
453 
310 
481 



Staphylococcus . 

S Caph homl : 

S eaph_tfarn: 
T he r mo tog a 
Enb/SaLnon 
E Coll 



jRQgFHASMKfjCPGi 

IrqBfhaSn kqcpg£ 

■□kSxX E^VKXQXNi 
ffll EELYASHR-' 
flLI-AjjQSijLH-; 




DIDFVS 

LXXXPO 
HYDPEQj 
PSVYSD- 
LUSMYTD; 




545 
309 
532 

soa 
365 
536 



Staphylococcus . FgEF EN FVGEQ A WTJ FAX? FAT S <2G VH RVQG N KXGVFT R DRKP KLAAHVTREHVmj I P 

Staph_homi : FWEF EN FVQ E Q AWN FAD FAT S QGVM RVQG NX3CGVKT RDRKJOt LAAKVFRERRTN 1 P 

Staph__warn: mSk : 

The cmotog a: L LKXDYI X GTMVWAFADEKTP QNVRRP I LNHKGVFTRDRQPX LVAHV L.RRLV3EV - 

Enb/Salmon: SgRGSVC — " — 

E_coU i dSp^SAVVGEQVWNFADFATSQGILir-^GTnaTOITO 

Staphylococcus ; DFGYKN : 607 

Staph_hani: OFGYXNASHHH : 3*76 

Staph__wa cn: : 

Tharmotoga: : 

Enb/Salmon: : 

E_COli FGEXPQQGGXQ : 603 



601 
365 
S35 
563 
372 
592 
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CCHCCCNT 



AyGGTAGAyC^ACTAGy- 

TTTNGuAKCNTNirTiENNANCuG 
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NCOTg : 81 



B_psm 
Salmonella 
Pseud omona 



155 
166 

75. 



B_psm 

Salmonella 

Pseudomona 
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245 
155 



B_pan 
Salmonella 
Pseud omona 



318 
329 
237 



B_p3B 

Salmonella 
Pseudomona 



397 
412 
320 



B_psB : TC 

Salmonella: 
Pseudomona: 



475 
4 94 

399 



B_pa« : 
Salmonella: 
Pseudomona: 



TTTV 
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575 
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B_psm 

Salmonella 

Pseudomona 
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659 
563 



B_p3TO 

Salmonella 
Pseudomona 



CGAGggSSTgA 
rJ^CCANfigSATVATT f 



723 
737 
64 3 



B_psra :• ^GG^TTCCGA^GfcA^^TSS^ : 807 

Salmonella: CC AAG-Jg CCAAT T iNTjGT^SN.iG ^fi^-^AMlCC^Z^H : 779 

Pseudomona: 2 ~ ; 644 
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Me t Va lAspLeuThr S e r LeuTyx 



ATACGACTCA CTAGTGG GTC G ACCCATGG T AGATCT GACTAGTCTGTAC 



Pro 1 1 eAs nThrG luThr Ar gG ly Va 1 PheAs pLeuAs nG ly Va 1 TrpAs n 
CCGATCAACACCGAGACCCGTGGCGTCTTCGACCTCAATGGCGTCTGGAAC 

Ph eLy s LeuAspTyr G 1 yLy s G 1 y L euG 1 uG 1 uLy s TrpTyrG 1 uS e r Ly s 
TTCAAGCTGGACTACGGGAAAGGACTGGAAGAGAAGTGGTACGAAAGCAA 

LeuThrAspThrlleSerMecAlaValProSerSerTyrAsnAspIle 
G CTGAC C GACACT ATTAGT ATGG C CGTC C CAAG CAGTTACAATG ACATTG 

GlyValThrLysGlu 1 1 eArgAsnHi s 1 1 eGlyTyrValTrpTyrGluAr g 
GCGTGACCAAGGAAATC CGCAAC CATATC GGATATGTCTGGTACGAACGT 

GluPheThrVal ProAl aTyrLeuLysAspGlnArgl 1 eValLeuArgPhe 
GAGTTCACGG TGCCGGCCTATCTGAAGGATCAGCGTATCGTGCTCCGCTT 

GlySerAlaThrHisLysAlalleValTyrValAsnGlyGluLeuVal 
CGGCTCTG CAACTCACAAAGCAATTGTCTATGTCAATGGTG AGCTGGTC G 

ValGluKisLysGlyG lyPhelieuProPheGluAiaGluIleAsnAsnSer 
TGGAG CACAAGGGCGGATTC CTG CCATT CGAAGCGGAAATCAACAACTCG " 

LeuArgAspGlyMe t As nArgVa lThrVa 1A1 a Va lAs pAsnl 1 eLeuAsp 
CTGCGTGATGGCATGAATCGCGTCACCGTCGCCGTGGACAACATCCTCGA 

AspSerThrLeuProValGlyLeuTyrSerGluArgHisGluGluGly 
CGATAGCACCCTCCCGGTGGGGCTGTACAGCGAGCGCCACGAAGAGGGCC 

LeuG lyLy s Va 111 eAr gAs nLy s P roAs n PheAsp Phe PheAs nTy r Al a 
TCGG AAAAGTCATT CGT AACAAG C C G AACTT C G ACTT CTTC AACT ATG CA 

GlyLeuHisArgProValLysIleTyrThrThrProPheThrTyrValGlu 
GGCCTGCACCGTCCGGTGAAAATCTACACGACCCCGTTTACGTACGTCGA 

AspIleSerValValThrAspPheAsnGlyProThrGlyThrValThr 
GGACATCTCGGTTGTGAC CGACTTCAATGG C C CAACCGGGACTGTGACCT 

TyrThrValAspPheGlnGlyLysAlaGluThrValLysValSerValVal 
ATACGGTGGACTTTCAAGG CAAAG C CGAGACCGTG AAAGTGTCGGTCGTG 

AspGluG luG lyLysVa lVa 1 Al aS erThrGluG lyLeuSerG lyAsnVa 1 
GATGAGGAAGGCAAAGTGGTCGCAAGCACCGAGGGCCTGAGCGGTAACGT 
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GluIleProAsnVallleLeuTrpGluProLeuAsnThrTyrLeuTyr 
GG AGATT CCGAATGTCATC CT CTGGGAAC CACTG AACACGT ATCT CTAC C 
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FIGURE 13B 

GlnlleLysValGluLeuValAsnAspGlyLeuThrlleAspValTyxGlu 
CAG ATCAAAGTGGAACTGGTGAAC GACGGACTGAC CAT CGATGTCTATGAA 

G 1 uPro PheG lyVa 1 ArgThrVa 1G luVa lAs nAspG lyLys PheLeu 1 1 e 
GAGCCGTTCGGCGTGCGGACCGTGGAAGTCAAGGACGGCAAGTTCCTCAT 

As nAs nLy s P r o Ph e Tyr P h e Ly s G 1 y P he G lyLy s H i s G luAs pThr 
CAACAACAAAC CGTTCTACTTCAAGGG CTTTGGCAAACATGAGGACACTC 



ProIleAsnGlyArgGlyPheAsnGluAlaSerAsnValMetAspPheAsn 
CTATCAACGGCCGTGGCTTTAACGAAGCGAGCAATGTGATGGATTTC^AT 

lie LeuLy s TrpIleGl yAl aAs n S e r Ph e Ar gThr Al aH i s Tyr P r oTy r 
ATCCTCAAATGGATCGGCG C CAACAGCTTCCGGACCG CACACTATCCGTA 

SerGluGluLeuMetArgLeuAlaAspArgGluGlyLeuValVallle 
CTCTCAAGAGTTGATGCGTCTTTGCGGATCGCGAGGGTCTGGTCGTGATCG 

AspGluThrProAlaValGlyValHisLeuAsnPheMecAlaThrThrGly 
ACGAGACT CCGG CAGTTGGCGTG CACCTCAACTTCATGGCCAC CACGGG A 

LeuGlyGluGlySerGluArgValSerThrTrpGluLysIleArgThrPhe 
CTCGGCGAAGGCAGCGAGCGCGTCAGTACCTGGGAGAAGATTCGGACGTT 

GluHisHisGlnAspValLeuArgGluLeuValSerArgAspLysAsn 
TGAGCACCATCAAG ACGTTCTC C GTGAACTGGTGTCTCGTGACAAGAAC C 

HisProSerValValMetTrpSerlleAlaAsnGluAlaAlaThrGluGlu 
ATCCAAGCGTCGTGATGTGGAGCATCGCCAACGAGGCGGCGACTGAGGAA 

GluGlyAlaTyrGluTyrPheLysProLeuValGluLeuThrLysGluLeu 
GAGGGCG CGTACGAGTACTTCAAGC CGTTGGTGGAG CTG AC CAAGG AACT 

AspProGlnLys Arg P roVa lThr 1 1 eVa lLeuPheVa lMe t Al aThr 
CGACCCACAGAAGCGTCCGGTCACGATCGTGCTGTTTGTGATGGCTACCC 

ProGluThrAspLysValAlaGluLeuIleAspVallleAlaLeuAsnArg 
CGGAGACGGACAAAGTCG CCG AACTGATTGACGTCATCGCG CTCAATCGC 

Tyr As nG lyTrpTyr PheAs pGl yG lyAs pL euG luAl aAl aLys Va 1H i s 
TATAACGGATGGTACTTCG ATGG CGGTGATCTCG AAGCGG CCAAAGTCCA 

LeuArgGlnGluPheHisAlaTrpAsnLysArgCysProGlyLysPro 
TCTCCGCCAGGAATTTCACGCGTGGAACAAGCGTTGCCCAGGAAAGCCGA 

IleMetlleThrGluTyrGlyAlaAspThrValAlaGlyPheHisAspIle 
TCATGATCACTGAGTACGGCGCAGACACCGTTGCGGGCTTTCACGAC^TT 

AspProValMecPheThrGluGluTyrGlnValGluTyrTyrGlnAlaAsn 
GATCCAGTGATGTTCAC CGAGGAATATCAAGTCGAGTACTAC CAGGCGAA 
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FIGURE 13C 

HisValValPheAspGluPheGluAsnPheValGlyGluGlnAlaTrp . 
CCACGTCGTGTTCGATGAGTTTGAGAACTTCGTGGGTGAGCAAGCGTGGA 

As nPheAl aAsp Phe Al aThr S e rG 1 nGly Va lMe tArgVa 1 G 1 nG lyAs n 
ACTTCGCGGACTTCGCGACCTCTCAGGGCGTGATGCGCGTCCAAGGAAAC 

LysLysG lyVa 1 PheThrArgAspArgLys ProLysLeuAl aAlaHisVal 
AAGAAGGGCGTGTTCACTCGTGACCGCAAGCCGAAGCTCGCCGCGCACGT 

PheArgGluArgTrpThrAsnlleProAspPheGlyTyrLysAsn 
CTTTCGCGAGCGCTGGACCAACATTCCAGATTTCGGCTACAAGAACGCTA 
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FIGURE 16 

1 ATGTTACGTT CTGTCGAAAC CGCGACGCGA GAAATCAAAA AACTGGACGG 

51 CCTGTGGTCG TTTTGTATGG ATAGCGAAGA GTGCGGCAAC GCGCAGCAAT 

101 GGTGGCGTCA ACCGTTACCC CAAAGCCGCG CTATCGCCGT TCCGGGAAGC 

151 TATAACGATC AGTTTGCCGC TGCCGAGATC CGCAATTATG TTGGCAACGT 

201 CTGGTATCAG CGTGAGATAC GCATCCCGAA AGGCTGGGAT CGCCAGCGCA 

251 TAGTGCTGCG CTTTGATGCG GTGACTCACT ATGGAAAAGT TTGGGTCAAT 

301 GACCAATTTT TAATGGAACA TCAGGGCGGC TACACGCCGT TTGAAGCGGA 

351 TATCAGCCAC CTTATCTCCG CCGGGGAATC CGTGCGTATC ACGGTATGCG 

401 TGAATAACGA GCTGAACTGG CAGACGATCC CGCCGGGCGT TGTGACCCAG 

451 GGCGTAAACG GTAAGAAGCA GCAAGCGTAT TTCCATGATT TCTTTAACTA 

501 CGCCGGTATT CATCGCAGCG TAATGCTGTA CACCACGCCG AAAACTTTTG 

551 TGGAAGATAT TACCGTCGTG ACGCAGGTTG CTGACGATCT GGCTCAGGCT 

601 ACCGTCGCCT GGCAGGTACG GGCGAATGGC GAAGTG CGTG TAGAGCTACG 

651 TGACGCGGAG CAACAGCTTG TCGCTTCGGG GCAAGGGGAA AAAGGTGAAC 

701 TGCTGCTGGA AGGGCCGCGG CTGTGGCAGC CTGGCGAGGG CTATCTTTAT 

751 GAACTGCGGG TCATCGCGCA GCATCAGGAC GAGCAGGATG AATATCCGCT 

801 GCGCGTCGGT ATTCGCTCGG TAGAAGTAAA AGGGGAGCAG TTCCTGATCA 

851 ACCATAAGCC TTTCTATTTC ACCGGGTTCG GACGTCATGA AGATGCCGAT . 

901 CTGCGCGGTA AGGGTTTTGA TAACGTGCTG ATGGTGCACG ACCACGCGCT 

951 AATGGACTGG ATCGGTGCGA ACTCTTACCG TACCTCGCAT TACCCTTATG 

1001 CCGAAGAGAT GCTCGACTGG GCGGACGAAC ATGGCATCGT CATCATTGAT 

1051 GAAACGGCCG CCGTCGGATT CAACCTGTCT TTAGGGATTA GCTTTGATGT 

1101 CGGCGAAAAA CC CAAAG AG C TCTACAGCGA TGAGGCCGTG AACGATGAAA 

1151 CGCAGCGCGC GCACCTGCAG GCAATTAAGG AGCTGATTGC CCGCGATAAG 

1201 AACCACCCAA GCGTCGTGAT GTGGAGTATC GCCAACGAAC CGGATACCCG 

1251 CCCGAACGGC GCGCGCGAAT ACTTCGCTCC GCTGGCGCAG GCAACGCGCG 

1301 AACTCGATCC TACACGTCCG ATAACCTGCG TGAACGTGAT GTTCTGCGAT 

1351 . GCGGAAAGCG ACACCATTAC CGATCTCTTT GATGTCGTTT GCCTGAACCG 

14 01 CTACTACGGC TGGTATGTAC AAAG CGGCGA TCTGGAGAAG G CTGAG AAAG 

1451 TGCTGGAGAA AGAGCTTCTG GCCTGGCAGG AGAAACTCCA CCGCCCGATT 

1501 ATCATCACCG AATACGGCGT CGATACGCTT GCAGGCCTGC ATTC CATGTA 

1551 CAACGATATG TGGAGCGAAG AGTAC CAGTG CGCCTGGCTT GATATGTACC 

16 01 ATCGCGTGTT TGATCGCGTC AGCGCCGTCG TCGGCGAGCA GGTATGGAAC 

1651 TTCGCCGACT TCGCCACTTC GCAGGGCATT ATGCGCGTTG GCGGCAACAA 

1701 AAAAGGTATA TTCACCCGCG ACAGAAAACC AAAATCGGCG GCCTTCCTGC 

1751 TGCAAAAACG CTGGACCGGC ATGGACTTTG GCGTGAAGCC C CAGCAGGG A 

18 01 GATAAATAAT GA 
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FIGURE 17 

1 MLRSVETATR EIKKLDGLWS FCMDSEECGN AQQWWRQPLP QSRAIAVPGS 

51 YNDQFAAAEI RNYVGNVWYQ REIRIPKGWD RQRIVLRFDA VTHYGKVWVN 

101 DQFLMEHQGG YTPFEADISH LISAGESVRI TVCVNNELNW QTIPPGWTQ 

151 GVNGKKQQAY FHDFFNYAGI HRSVMLYTTP KTFVEDITW TQVADDLAQA 

201 .TVAWQVRANG EVRVELRDAE QQLVASGQGE KGELLLEGPR LWQPGEGYLY 

251 ELRVIAQHQD EQDEYPLRVG IRSVEVKGEQ FLINHKPFYF TG FGRHE DAD 

301 LRGKGFDNVL MVHDHALMDW I GANS YRTS H YPYAEEMLDW ADEHGIVIID 

351 ETAAVG FNLS LGISFDVGEK . PKELYSDEAV NDETQRAHLQ AIKELIARDK 

401 NHPSWMWSI ANEPDTRPNG AREYFAPLAQ ATRELDPTRP ITCVNVMFCD 

451 AESDTITDLF DWCLNRYYG WYVQSGDLEK AEKVLEKELL AWQEKLHRPI 

501 I ITEYGVDTL AGLHSMYNDM WSEEYQCAWL DMYHRVFDRV SAWGEQVWN 

551 FAD FATS QG I MRVGGNKKGI FTRDRKPKSA AFLLQKRWTG MDFGVKPQQG 

601 DK ■ - 
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